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WstU^isJV. *?7?V)m-n-'\TJ-)l. 7 
977V)Vm-n-*7J~)V. *?T? U/H8-2-X 
f-rt^s^k 7 777y/H?7x/k >*77t//l* 

r^k 7777y/H?Fr:y/k 7777y/H?7x 

x/k ^WJAihH*, ^^7?^HK^' 
/k 7 777y/HNy*/l'X/k 7 777 y/l'K- 2 
-^F^vX-f-zk 7 777y/Hk3-7F= J r>'7'-?- 
/k 7 777 y/H?-2-t Hodp^xf-;k 7777 
•J yMK- 2 - 1 F o i/7°D u;k 7 777'J/i'glXT 
7'J/k 7777y/HS7*yi'i'"/k 7 777y/HS2 
-75 7xf-/k r- (777 'Jo^f /M^rne 
IV) MJ^h^fi/y^y, r- (777 y 04***5' 

rot/k Wb^Wf;^7k *9TWM6tn 
x.+]s>**v4 vmm. 7 777 y >m t y 7/m- 

n^f;Mf/K 7777y/Hk2-Fy7/M-n7 
f-rt-xf-zk 7 777 y/H&- 2 -y\-7/M"QXf-/u 
xf-;k 7 777 2 -y\-7;P^DX^;P- 2 



-;\-7^:*o7>/kx^k 7 777 
-7Moxf;k 7 777y/H?A-7/M-n7f- 
;k 7 777y/MR5^NW/M-o7f-/k><^/k 7 7 
77 »J;H8 - 2 -rt-7)V*UX+)V- 2 WC-7Jk* 
nxf-zM-f/k 7 777 UAfll- 2-^7**c^ 
df^xf-zk 7 777 y;H-2-A'-7WDfy 
;pxf-/k 7 777 y tvm- 2 - A-7;M-n^*-tr 
^/kcf-zl'&i:*^ 7 7 y/PRxT.r/l' ; 
[0 0 34 J t Fo^xf-zP (7 7) 77'JU-F, 
*fUx^lxy7"U3-;K7-7) 77'JU-b. 7F* 

x7 (77) 77UL'-b, ^yxf-u-yT'un-;^' 

(7-7) 77'Jl— k N-jKUTrt^pVy**^ 
7) 77UH'7$ H*<0 (77) 7^U;H84fc»i (^ 
7) 77U^75Ht^Sf[2~4<7)7^l/y^^ 
KtA^!^$il|. ; e7-7- ; N-S^ 7nA > dfi^k?W 
-fSH, N-7xx;l^7W S N-b-^tn'J F 
n- (77) 77Uo>fy^;i/7*yy, 77'J;W 
75 Kf«i;Ktt/x^yttty7- ; MifiWfMi 

[0035] 7-*y&.<r>&iW<r>mt IX. (77) 

1L 7v;H8, 7nFyit^<7)^ta^;k-JfyR^ 

; ^FISft^aK**^ (0iJi.(fil7K3VN7R, 
77/PR^) k, tb'n^y;HM (77) 77 U U 
— F (Witft Fodf^xf-;K77) 77 Ul^-F 
t<D^-7x.X7-Mk£W>; xi-vyx>v*vm. 
X)V*^i-)V (7 7) 77Ul/-F^7y^yRSSr 

^rr*fl:-&* ; 7^-x f^x^^-^^x^ (77)7 

7 y U- F^cO y yRSSr^-fS^^tH ; 

*mt&zbi>X'%&. *mzmm-tz>&mmttxii 
WUiTimik* y >7a . Tmtti- f y ^m^rivti y 

^S*R-fb^. 7y^x77K, F'JX77- 

;P75y. F y 7 f-;U7 5 ym<r>7 5 y-ft^^'S) l> . 

[0036] Ai-xyft&mvmtLx. n, n-s; 

7f-/P7$7xf-;K77) 77 yp-k N, N-^ 
xf-;U757xf-;K77) 77'JU-F. N, 
7f-;kT$77*of;K77) 77'JF—F. N, N- 
v'xf-;U75 77of;K7 7) 77'JW-F. N, N 
-^7f-;U7$7xf-/M7 7) 77'J;W7SF\ N, 
N - i Jx.^j-)V7 S 7Xf-;l/ ( 7 7 ) 77 'J /F7 5 F\ 
N, N-^*7f-;k7*5 77'of;K77) 77y;P7S 
F\ N, N-^x^;U7$77oh°;K77) 77'J^ 
75 F\ p-i/'7f-;U7577f-^7xf-py. 
f-;U75 7xf-;l/7f-^y. P - ^'xf-;l/75 77f-;U 
7^-u-y. p-^x^75 7xf-;i/7f-l/y^$r, ^? 
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Tli^MUtSH. N- (3-?oo-2-bKn^j/7 
ntfyH -N, N, N-hU^f-^r^-^A^nU 
F**>S3«75 yi£KJS^xt°^o;Ph K y yflUn 
ft. Sit IfflL yy»*0*aiB, 4f 

It Pit 7"oe*>«f«>^^j|?yBKj!) TXrf-*y 

c o o 3 7 ] m *ym&fo?>mmt ixit. w& 

ft<7)Mft#iJi: LT(i. N, N--/7f;!/7$7xf;l' 
7?yi"^K N, N-vX^WT5yxf-;l/ 

(y?)7?yu— K n, N-^f-^rs/rne 

/M/-?) 77UP-K N, N-yxf;PT5yrn 

tVM*?) 7?y^7*$h\ N, N-^xf-;l/75y 
x-f/l/ 7?y/KTS h\ N. N-S/**JP75 

yrne;K^^) 7?y/u7S h, n, N-vxf-;u 

7$77°nK7P 77 VfPTS. N, N-i^'y. 

f-ATsyrotrtfj'St'x/k p-^ywrsyy 
f-jkXfl/V, p-x^f-^7Syx^;^^^y s p 
-i/'xf-/i'7S/^;M.^u->\ p-i/xf-^rs/ 

[00 383 ZtlbO*X'i> . IiWCAfLWl^ 

[0039] friern 7 iimswoi&t i^tmt 1 

T, xf-^ytt^«Sfn*A'#y|8*ti*>^*47'o-y^ 

7*o 7 7 £#«;J«Sr< 1 i 1 mStsfo 7 y *!t£ft 
WiW. x^i^ytt/Fia^^>®*{it b-C 

##*L<. <*Ufi\ 7?y/HL **77'J;HKtij* 
<9#ft##£U\ x^i^ytt^Ffgjfp^^^yK 

7-i*i7)»'KL<. fyUfi\ 7?'J«xxf 
/k y^77y;H?xxx^**o*e*W^L^. .-K 

u v- zmm-h x.^v>&mm*}>vxvm7u 7 9 

Jfctfcfi. 1I9## 1 0-9 OMS.%. &mtfi9 0~1 OS 

8os«%, t#g#8o~i 5fi*%-e£>y, 

4L<t3BU#* { 2 0-5 0M%, f£&#8 0~5 0a 
fi%?*>S. xf-i^ytt^fa^;u^yit7*n-/^wM 
1 0fiA%ck O^v^i: . 7n 7 



#>!?x*rA'7n 7 wm&t 1 0M% J: y^Kro 
k!MM14#IK&l>Mfia < ;fcy. 8Mt<7)^3¥tttf 
*L<ffiTtS. =Sr*5. #BJMW£i3^T r ft£ftift* 

[0040] buIBt'o 7 y *fi-£ftte. ^Vo 7 y £M 
£ft, h y 7*n 7 ?#fi£ft*fctt'7;H-7'n 7 y«£ 
^ft<ov^iwo««-C*o'Ct)J:v^ 0Oitf. WKt*o 
7 ^^M^ft^N- H/D7?A (i$T gcD7*o 7 y ) 
tV7b7w7B (ITg^n^) 

A-Bl(0y7*O7?^tt, A-B-AM^h 

yyn yy^a^ft. B-A-Bio)hy/07^M 

£ft . ( A - B ) n MO-7;Pf-7-Q 7 ? £fi£ft^#* 
t{4A-B-AS^hy7n7yS«aft, (A-B) 

[004 1 ] ffiern 7 ?*S-£ftOfl?i£{4. Ift^^a 
7 ^*S^ft £ fctt4Hft« (M)yn7^ ftfi^ftt' 

7 ^fta^ft^ffiii{4. tx&^ftmuf 

[0042] luieyn 7^fta^ft{4. *fc Jtf/ifc 

iU>. ffiB7*o 7 ^ fta^ft^)7K?f tt ( t L < J47^ 

^■yyJ<fcJ;y/^7ti4x^y-;i,^M9 9M«gl5t 
5:6 0'C. 2l$rajD^i«tft, ^af^lB^tifeSL 

fctts *»a*«*»S:»j«i-* - tt£<^~x'h y . 6 

HEt*#l>. £tz. rft&mm: tit. *&iiV/£1z 

ttU ?L^«iL<{47T7^X«{C^SCtSrSi» 

[0043] Itnero 7 y *S^ft«. 5 0 M P aJJJUi 
<0^>-^S:*L. lol 5 0%J*Lh<0W**#t6 
«fflt*»JS^mrj54 <03&<ff 4 L < , 1 0 0 M P aJJLh 

o^y^**^. fio2oo%iiLbow^^#-ri. 

t/W*«4. J I S K 7 1 6 1 (;*-3 - < 7 ■< ;kk3l§6 

miic J: y ns-c* * . huiet*p 7 ^^aaft^Buis® 
[0044] flriET-n 7 ^*aaft^^j§-r %imz-r> 
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mtifi y t>/9 sstjum&tfwfbtiitf* +t- 

[004 53 'J h'>^7 : J*)VW&t ii . *£*«<ois 
t * v » a ** . HKWfctt. **WRSttfcS 

h-W7-f yyfgft ( J. Am. Chem. Soc. 1 
9 94. 1 16, 7 943) ^-ho* vKtt^Bj&fc' 
f59^^ffltl0PJSrfflV^t«O (Mac romo 1 ec 
ules, 1994. 27, 7228) , ^AO^r> 

Kl7 VijlVEL. a (Atom Transfer Rad 
ical P o 1 y me r i z a t i o n : ATRP ) 

[0046] wa-Wav'JtDvn^xxt. *«/Noyy 

T. JffltBftS$8& 98, 4fc«l 1&7C« 

"Cffl^l>£t^"C#l>. 0>R«i\ Matyj aszew 
ski^ J. Am. Chem. Soc. 1 995, 1 
17, 5 6 1 4 ; Mac r omo 1 e c u 1 e s , 19 
95, 28, 7901;Science, 1996, 2 
72, 866;J>!>WiSawamoto4>, Macr 
omolecules, 1995. 28, 1 7 2 1 ; (C 

M^Mw/Mn=l. 1-1. 5 

[0047] K*s»9s;;ir/i**ii*:avvc, -fgg 
ktfxzz. ztihtemizmtxmwtfitfx^ 



hcotfm L< , $ £>(=. 4HS*7*o 7 
W 

[0048] mmt ixtiffl*im%- , %mmk&fat 

6. C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) -C 
H 3 . C 6 H 5 -C (X) (CH 3 ) 2 . R"-C (H) 

(X) -COOR 12 „ RH-C (CH 3 ) (X) -CO 
OR' 2 , R"-C (H) (X) -CO-R 12 , Ri'-C 

(CHj) (X) -CO-R12. RU-C 6 H 4 -SO 

2 x. c 6 H 4 {i7x^i^yS (***»■&. *9 

mm. rtym&wrtix'i**^) R n izm 

7 y-*g4fcH$$H&7~2 0<077/Mr^a£Sl 

i~2o (D-m^mm^m-t . 

[0049] LT«B^r«SflrZ , &flBttft^«k 

S. X-CH 2 -C 6 H 4 -CH 2 -X. X-CH (C 
H 3 ) -C 6 H 4 -CH (CH 3 ) -X, X-C (CH 3 ) , 
-C 6 H 4 -C (CHjlt-X, X-CH (COOR13) 
-(CH 2 )„-CH(COOR 13 )-X. X-C (CH 
3 ) (COOR'3) - (CH 2 ) n -C (CH 3 ) (COO 
R13) -X. X-CH (COR13) - (CHj) „-CH 

(COR") -X, X-C (CH 8 ) (COR") - 

(CH 2 ) n -C (CH 3 ) (COR") -X, X-CH 2 
-CO-CH 2 -X s X-CH (CH 3 ) -CO-CH 

(CH 3 ) -X, X-C (CH 3 ) j-CO-C (CH 3 ) 
2 -X. X-CH (C 6 H 6 ) -CO-CH (C 6 H 6 ) - 
X. X-CH 2 -COO- (CH 2 ) n -OCO-CH 2 - 
X N X-CH (CHj) -COO- (CH,) „~OCO 
-CH (CHj) -X x X-C (CH,) 2 -COO- 

(CH 2 ) n -OCO-C (CH 3 ) 2 -X. X-CH 2 - 
CO-CO-CH 2 -X. X-CH (CH 3 ) -CO-C 
O-CH (CH 3 ) -X. X-C (CH 3 ) 2 -CO-C 
O-C (CH 3 ) 2 -X. X-CH 2 -COO-C 6 H 4 - 
OCO-CH 2 -X. X-CH (CH,) -COO-C 6 
H 4 -OCO-CH (CH,) -X. X-C (CH,) 2 - 
COO-C 6 H 4 -OCO-C (CH,) 2 -X. X-SO 

2 -c 6 h 4 -so 2 -x5»:4'. r 1 3 umm^2o<7)7 
)v*ii>m. m®L 6- 2 o 7 y -^m tiamm i - 

2 0 <T>7 7H>*)Vm*&. L , 1 ft=f-WZ 2 VJ.±cr> Ri 3 ft 

sst^i, 2V±wmm--X'h'oxi>m%'ox 

V^Tt<J;V^. C 6 H 4 {i7x-l^>a (^Mi. 

mm. ^ysmco^-ftix-hx^) %m. c 6 h 5 «7 
x-)i>&zm-t. mto^2o<7)mmm. xjiig 

[0050] mmt Lxmmmm&wc&tot 
lx\±. mt\f. MTnixx'mzti&fc&mffmf *>ti 
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fa. C5H3— (CHj- X)3^ CeH3 — (CH (C 
H 3 ) — X ) 3 N C 6 H 3 — (C (CH 3 ) 2 -X) 3, C 6 H 
3 - (OCO-CH 2 -X) 3 , C 6 H 3 - (OCO-CH 
(CH 3 ) - X) 3. C 6 H 3 - (OCO-C (CH 3 ) ,- 
X) 3, C 6 H 3 - (SO,-X) 3^*. C 6 H 3 (±Eg$ 
7x-;l* (S^S^(5g(iHa~6{2£7)^-fti-C'iJ; 

1 0 0 5 1 3 ttz. m^mmtmmmm^t 

wit* ®%tz*mz'gmmi)mA2titzm£fttf 

hFDdr^s. xx*i/m. T$.ym, rim. \/ 

[0052] ztit>mmit ixm^im^m^ 
7vim&tz\±>^?vitx)v*-)vfc&m$. Any 
ix ^htmtf*i)vx-)im h 1 < i± 7 * x^ 

K'f-htz 0 s m?0>%.ifa£mm~t & friz x ot,/ 
p •vt&tiiftcDttTg.zmwxz h . 
[0053] miBFfflm vtfrn&otmk txm 
^t>ti&M®&m!mt txit. mizmmm^K » 
ti^i><okix. lm&xxsomnm. 2m<o)if- 

vim** h^frtfrit$LLtz$mzniimizmmi 
mBmmft=Ftz&«n-&mizmtoix, m 

[0054] firfes^Sii? s^s^osBifc lt& 
julss-ii!. 3^k»-«. xrv^-i, iHb 

m^Zig&. ttW«Ht*K«>*fcftfc:2, 2' -b'try 
S^fccfctf^iSSflc, 1, 10-7ityha'jyfi 

MED A) . ^y^^f-yp^x^-i^yhursy. ^ 

(RuC l, (PPh 3 ) 3 ) MBit LTtf* U\ >V 

2fi<7)#cOt'7> h 'J 7i-WX7 -f >§eifc ( F 
eCl 2 (PPh 3 ) 2 ) . 2m<7)~"^fV(0t'XbV7 



I-WX7 4 J/«flc (NiCl 2 (PPh 3 ) 2 ),Jj 
J;tf2ffiO--y^/l^h'XhU7f^*77 4 yfgtt 
(NiBr 2 (PBu 3 ) 2 ) t WSSfc UTff4 U\ tt 

[0055] mmT&mvttivnint. mmn m 
mmtLxi±. mux. hyuy^t'^ 

fry h v . ^ f-;M V 7"f-/l^ b y& fcV>* h 

a7-;K n-7*?/-/k \.-79 j-irtaMTfr 
3-;l*jttt ; T-fe h x h y;k rot^ h 'J;k < 
yyx h 'J;^fc*ox h y>VJk\m ; PStx^;U, g^SS 
/f/^t'^xxf/™ ; x^y#-;tf*-K 
rotl/y*-^- h*if^->K*-h*«ai ; * 

tt. *M*^42Slil±S:?I^LTfflv^^ 

-7f. mmzwtt&ite. zcommAii. « 

[0056] itz. mm-sn. ^s~2 o o°cco&m 
xfiozttfX'Z. 5o~i5o 'cnmmx'ft o mm 

[00573 msmstx o, 7n 7 ?mnftmm 

«*i6, M«izn&uzn&m%.mz£y)%&?hit 
mzwrnbtih. zitiwnminmz&ixm^ 

[00 583 B?f57o •/ ^fi^ttcSrSSirf LT 

[ 0 0 5 9 3 S£fcJ: 0f#^ii^7a-^itS-&*$-. 
*»B^kttfiffll»llifflJ«*tfflv^*.. t 
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-$hT9Vm& tz\&* 99 V /H8***<07*n y ? 

iwe-*w ( i ) X'mtim&mmt 

oZb h . ^4MSW»i«a«fc J: VRI0«iafc 

cor 5 yK&to ; &irtf>tt*>WB^Wi*. 
coo60] rsyasr^-ri. (*9) T9vu-hm 

tty&mZ'hhWiBTy^-V^mttth^n v9 
(0ttif. HIBHRs* (2) T?o*ix&7n-y?) 

nsttiii mt^i-JK mt 

f-^BIWWi^T^fn^BWR. N-(3-?od-2 
-t Kodfv-rnt"^) -N. N, N-hU^^Ty 

t H y ytf » ; JglL JMfc**iiL fflK. y y®Wco 

mm ; m mm. ra^ymm^^^ym ■. m 
m+xyttfflzm^x'fiozbtfX'th. tti. r$ 

ffiE-** ( 3 ) 7uv9) z t 

^yv^A-tf^fxK, t-7f-/Vvfh* 

v^-tti/mnm&imtMtj-yymwmmz 
m^x'€ozb&X'Z&. 

[0061 ] *»B^<oftJK^ffl«]||ffljjtflrt4, 

m<Mvmizm^&zttfX'Zz>. ^mmim. 
m&uv9$s>&m±. A-H/V7 no^yxti 

tt-fe/^yK s&g^^yhioitfiSSStt-fe^y 
«W>r*>o*«rif*«S:< . Lfrl>*Mz£ <0%%lzm$; 

m&vv9m£&*mtfLLx\^*.7*yv<7)mL 



t$£V%*rx y v Pwm&ZM'm.Mti z 1 1 x 
^mznixm^-o^-izr/^t^ . &mz&< 

-oiss-frs z tmm%&mmwmbtz> z t&x 

T v > 5 -fe y h offl&fc i ^ v Yft<nW$L £ 
WSBStthZbtzXL mzttlX%%fr-oi%-lzu 

[0062] jjit\ #«oftttHfcov»r . nmcRn 

^y^yr-, yyx N hy-h>yh. -fevhsi. 
tt^tcfettsfriBya v9&mafa<Dttmnm 

a >y ^ftS^*{4. %S^(fc«Efit:*5V^ 0 . 0 1-1 
[0063] lilT. *^Sr^Wbtt^^2Wt^H 
(1) **MW 

i mxmzix&%Mmimm£x$ti&^mt 

iXm^Z. I7V'-;K7^7'U-, ^y7^r^ 
TV—, 7^-A«^T7.7V-. ^rS7.b, -fe y h 

-b-yh^M, WIS. *H£V/&tz 

1 1 iz* nxmmtihtK *mxii. 
^•ybmtrttm^bix. mm7*-y9mam 
*mx\ &t:wm<r>titty>&. 7-*>fi, yx^- 

y|4i> L< 7 h ffl^ U V- fc k *> (Cffi 

[0064] flffflisrflfe^^aiW-fe -y hffl^'J V-t UT 

jUa-Xb 9 'J i^^VP h y ^ Wyt-^A^D^^f 
KfcOX-- f/P : U^-HG (7-f^-ya 

SS) ) . iSfp«:^yv-JR-3 0M-l 2 5fc«tt/ 
|S]-4 0 0 (x-Tj-y^-AM b'ttS) ) , h'x^to 

y h'y-^ f-;ur s yx^i/^ ^ ^ y u- htm-Sft 
ommm m^-. gafquat isAami 
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5 5 (GAFttU) ) „ is X+JVi/TVtVT 

9uy4 (ifflfrfe : MERQU AT 10 0 (y 

b'7? H*fi^flc : MERQU AT 

550 (xiviim) ) nztmrbtih. 7-*y 

)VY (=m&&M) . ffiA« : 7-9 AIM X (2J&fc 

^a») ) , 7M ylty7;K^xxf/i'Wf^ 

e^I-f/Wtt^lt (ffift« : GANTREZ ( I 

ltul Mitf. #y t'x/n?ny b*ys£* (isa 

* : P VP ( I S PttS?) ) t'x/Ptny h'yfcp&t* 
mfi&: LUVI SKOL (BASFt 

K) ) SrifaWoft-S. Mtt^'Jv-t'Ji. «itf. 
y ? y 'J >Hftx a -f;k£fi£ft ( i$q a p£ : x# 7 * - v 
-AM-7 5W (3«fc¥4tl!) ) &fc*#W£>ftS. 
[0065] ffifcflOTCfcffiTOBfir-fe » hffl^aefflfl: 
t&B (A-x) cr>BMTte. W&uy? 
ftfi^***0. 0 1-1 0M%. ^ffl^-bvhfflsKU 
■?-#o~l5M%, y-^yttlHHiSffitWO. l 
~5M%. M#y#3~2 5**%£;.ktf*£±tt 

. HirfeXn -y 0 . 0 1 ~ 1 0 ftt 

hffltfy7-#0->-l 5ffli%. i/'x/P 

<-x#o. i~3sa%, *^7 2ita%~s^t-r 
is ms&uvtm&wtfo. o i~i o«*%. & 

mco-t 7 hffl^U V-#0~ 1 5fi*%, *»#3 0~ 
8 0 fi*% s ffiSWJtf 10-70 M*% t "t ■& ««»Jff t 

[ 0 0 6 6 J A-xfc«ffl^ri&3r>'-3j-ytt#iiffittffl 

y >Jgfl&Bxxf7k sK'J ^-^ i/xf-u y y/nr* yfli 
A»&x*r/k ^'Jxf-i^y^Ua-^WKx^r 
/k ^'J5j-dfxx^i/yr;^;px— r/u, iKl/***' 
ifi/y7;W7x-;i'X-f;i'> ^ytf^xf-w 

tfxfcil/S^ ZMftSmtfx* mmtfxtcZcoEM 
tfXKZtfhh. 

[ 0 0 6 7 ] ( 2 ) ny-f-f 5/gxy^»«g#4»l 



yx, Ji--?*yb%Z0)&ts£V/it:\±x.9S- 
>k A vyurtj-)VtsiZ<nT)vn-)\&imk't1rh 
z&msm. nxr/^-r h y - b y y b & t' **j 

itf (ifctt) x?y-;k 4V7uJV-Mt1£0>T 

or-3 o o'CTh&mkfcmmmuti-i^mmit 
mtf-tttiz. m&n-tv mtmrn. *mrcn. 

ytt, yx^ytttt<{4Mtt^3yr-f ^a-y/ffl 

-•K'J 7- i: 1 1 tc^ffl-t & £ S . 

[0068] ^^yr-WJBWCtt, ^»c07Xjj-y 

tt. mmtdis=-*y&n%mmmmi,z, urisx 

/3-75xy7Mi'7A, N-5UAh-Y;U-N-y-f- 
^-/3-77xy7bU'7A^t"ON-)il»K7y^- 
N-yf-;W-y3-77xy&&i; ; |fflEMtt*fflattS"J 
ttftttTfi. 337yK7ne;K^'(y, ^'y^-;P 
5-7'J/K^-fy. b'A (2-bHnJfyXf;H 9-7 

o*yxf-/i/) 7'7 , J;l'7Sy^dfvF ! 5:i:* ; B?ieyx 
^ytt^ffivStt^ffiff t LT(4» Ar7'jy»vx^y 
-;iyr$b\ ^^liflSK^x^y-^S y;Pt* 
^y-fexdr^w-x-b s df'j3f^^x-fuyAT7y;P 

[0069] y yxcDBmxii. Man&i'ty&m 

;w b y y f-;P7> j Ex«> a . mL'Jxfr y ;u^y f-^ 
7y ; £^.'7A. ^A^y^^yf-zKyy^yt 
x«7A* if *ajfcfrf 4>*ift . n-v^y b«<0JBWTtt» 

^si^msisis®. a*»wH««r4roiiMia!, fc4i^ 

sue MfexD .y jgja LTPis-r . 

[ o o 7 o ] ^7 b y - by y b^®«-c(4. ^*no^ 
^^■ytt^fflvSffipJSWs *jj:^/4fctt^f-*ytt* 
y^x^-f b\ ^^3rytt-tr;wc?-x s ^f-^-yft^y 
^n^y^^^f-^-y^yv-tefffl^^liftSI 

f|gfflx# * k few* L-t i> ^7 b y - b y y b 

(Ct(Sfflt'#S. 

[007 1 ] -fcvbfflfiiVay-f ^£^axy^T«ffitt 
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nyy^y. xtvyy, *vy 4 >$Vzf-?-%t'?> 

7)Va-)U. Xy-rVlVTJV-a-fV. K<\~)V7)Vzi- 
/k *VXj-)V7)V?-)V. *VAlV7iV^-)\>. -fe h 
Xt7 V)V7)V-a-iv%Z<r)W$TiV3-)V ; ^y*f- 
TU/P/U-fe U yx-fvk 2 -r^r F 7 r v 7 - 
/k ?y yy7*^a-;k ay*Tn-;k y <YXr 
n-/k M^uFr^y-zk -< VXtTU;ut;P3 
-;k 7 F Tfiy-iVtt HcDfttfi7)l>a-fr*c t' 
<7)7tV?-)\M\ 5-7 yy», S'Jx^ylL avp$t 
ylL yrryyiL k^> (k^-ji-) sl xujy 

l, 2-tva^^xr7vym, ^yfi/vy 
m. f-;hbl yyvymm. -ivzrrvym* y 
y-/HL yywyK. r-uyuym. x-fa^ 

[0 0 7 2] ijy^—fy, **.?i-y. ijyfy, 94 
yyy-F , Wno^f F (^>yV7X 

y?yfi^ r^xhyy. T)\syy%y<om±m&m 

^Q&MBffllSfl^f ; X*)V*z)Vu-X, x*>H=/H3- 
X, y^Pt Fo^me/Hr/PO-X, tFpdfy- 
Xr/H:M3-;k -t^o-XiSitb^A, hFo 
df y/ot" ;Hr;i/n-x, #;ktf=*>-;>< *f-)V-b)Vu—x 
^FU^A (CMC) . fe B B-b^o-^.s 
■%v<r)*.i\,u-x%Wt=f- ; TA^flM-FU^A, 7 
^yKrati/y^ya-^x^T^^t'cor/^'y 

[ 0 0 7 3 ] tfU tx;kF;U:7-;k Jif'J t'-Wf/l' 
X-f/k --KUh'x^fny Hy, v-t*x;W;K 

f-i/y^ya-;w2 0, ooo. 4, ooo, ooo, 

6 0 0. OOO^rif^-Ky^^xf-wyjRlSiH 1 ;^ 

yxf-i^w $ yttvfem/m'&mftl- ; ^y h-M 

k v">f|gAlMg (t*-#-M . k 

54 k m*m%z<mm?>m i m j rrt- ■, mm 

yya-y?[t ^ya-yflSflL y'Jn-y^'A, 7/k 

-L-yvi/ysyl^&y byxyy-;i,7$y. n-s 
y xf-;mr^A'- l-tvw § yir& y + f y •> a. 
n -m&fflfiBir i/jv-L- y>y s yit y r f y 

[0 074] ^yyl^fvk^yy-fFy^vk * 
y?Sili»igy y y^ f y -7 a& t'«N -bisk 

-N-yr;k*"7yy&; 5^n^W3yythy 
■7 a, aa^/H-zunyy^-Fy^^rifON-fllJiSK 
W3 s sym&fa0M ; rx;U-t;^^y^Fy7A. 
Tv/k^y $ yKig, Ty^-zS-T^-yth^ 



t/pt 5 ypl^y ^ y. mtriv^iv f v*+A,ry 
t-^A, #y**yxf-yy^tvy?4&i:'co#® 

[0075] l-t Fn*yxyy-l, i-i?y*x 
*ym, i-tFn#yx?y-i, i-y7*y*y 
»H*Fy>A« % ifMCtMJ^A, xt hiE 
tf'JW, x-fFKH^F'J^io. ^xyKrF'J^ 
A, ^yjyKrFU^A, y y y ylH- F y >7A, / 
;payiPfi:if<o&*>f*y«i0W: 3 - (4' 
Ky : JVfy)-d, \-ijyyr-. 3-^y^Ur 
y-d, \-fiyyy-. <7o^xy^, ->n*-yi 
xfyi'XXf/l', 2-7x-;l/-5-^f;Ky/tt 

V-/k 2, 2' -t h'nJfy-5-J^f/l/7xX/K 
y/h l J7/-/K 2 - (2' -tFodf-y-5' -t 

-t?f^7i-;n <yy> y rvwk 2- (2' 

- h F J/- 5 ' -^f^7x -/KyV F U TV— 
/k ^xyif^y'y. y'rxv>f;M^y s 4-yh^f- 
y-4' -t-^yXy/^w^y, 5 - (3, 
3 - yy r/P- 2 - y /u^/wx y r'y ) - 3 -^y y y 
-2-^-y. 3cA#iKjR. ryh7-;H^. tUf;!' 
iSRs e&K^. Kyy'yxyy^f'co^a^m© 
JRSfl; 

[0076] yy-ty^yxf ru- k y^t'yy 

tyy^Sr-h, ^y^^fyxfl/y-frfyn-f 

^y^^yxrwyy/i'b*^ y^ey 7-7 u-F^rfc* 
coiL-f^fJ ; (^y ) ifi/y/u a-/u. (^y ) ra 
h°i/yyya-;K yy-byy. i. 

mi. tr;uoy», 7fa37-?-'y. awt'J* 
-1. 2-t Fodfx^fTV-h, ?LK-f Fy»7A, 
EH-Btt. d l -fay Fy*A>7$>wk* mm®& 
3y-yy%ycr>mm; ty^^-;u. 
D7xy. \yf;l/3x^niJK huyaa^^ 
a'xij Ft3«t^lfr3)-y-/^i:'<Ot»J ; ig^^r 
nxT7A^t'c7)jtm5S^J ; *yY-)VmpZvmWB 

5yA, b. c. d, E^ri:'c7)h*y$y«; y/uayi? 
?n;KJfyy'y. 'f y7nt;Mf/l/7x7-;K a* 
53fdf is£&MM*XT>l>%Z<r)mffimi ; 
[0077] yy^yjn^jg^. rsyK. tt^fttB 

& a^ySt^-hy^A, hyxyy-;PT$y=Sri:'^ 
P Hp^J ; ti^J ; ^SiJ ; ; X7/-/H! 

n D p^^{i?s-fbW4^y. . yy r /Ux-r/W^ if <0 «St 

jw ; *yiraera ; km : mm ■. %imm •, a y 

y'y ; ;vf h'n ho-r ; ; ; fe^ ; Sf4 ; 

[0078] (gcmtixvimiffi®) AMmaxv 
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»fctt*K\ yryr-^^y. S8L i5i3iff. 7-fy 

*fcJIUBft»Hfc LT14. *-;^9-, *-;k>-7ffl 
7y-A, *- ;lx-M;k *-/Vx7.X/V • 

a. 

[0079] &JSffl*> i VjRffl«ftim<OJKIITti. m 
IB^o -y ?*S£tt*<fl3Kra+fc: 1-30 SMXHUtt 

&fc'07/U3-7i^$. ifKxf-;^i:'^xxx;^ 

mm. ^f;nwh^twb>M, an^t 

77^y, 7 -fey y%t'o&H£*mmmz®M. XAtt 

[0080: 

[HUM *»ffl£$&S60lfc£-?vvc$ 
v\ 

[« 1 ] (77 -xf-;UA.df >//V- 7 7 U ;l# 
t -7^-/WS7o -y ^ftS^wSig) 

fcft. IMfcffl ( I ) £ 1 6 5 m sXtlX , 8 0°C(C#S 

250rpmt«LW, 6-y7n 
^r^y^'jfx-h 692mg, T^UA«2-X 
*S-)V^*i/)V I84g, ^y^fy^xfi/yhy 
3 9 8mgfcJ;t^^/Mvl'A7$ F 88 

O75^i:*k<ofi^»»[*lni. *y v-JIfcjiM 

JCfc Olfcvvfc. 77 >;;HR2 -xf-rt^a^l^lSft* 

^'J/H82-xf-/i^dfi//Pafft^B»W<lj fcv^%£ 
ifihh ) 14, ( Mw ) # 3 3 , 0 0 0, 

SfM (Mn) #24, 000. (M 
w/Mn) *U . 3 8T*ofc. 
[0081] a^RIES»tJft««*JJ: ViJ»PJI*W0 
Wt, ffiRfliftL^ mm ( I ) £28. 6rag, 
m-ftffl (ID £9. 3 3mgAft.T. 8 0°CC#SL 
fc. <fcfc. »6»»rtS:a«»ll»fc*»Lfc44. 2 
5 0 r P mtlft* L^*^ , 'J 77 Vfr&2 

-x+Jl^*isjV&frffiteM 48g, 77U;H*t 
-7f-;p l 28g, ^y^^f-^xf-uyhurs 
y 7 9. 7mgi3il/'>''yf-y^;PArS H 53g 



rdfa-7-H 700SNj ) fcaWUtofr^Afca 

fen^^a^c^aMT^HF* ( Mw ) f± 5 6 , 0 0 
0. (Mn) 143 9, 800,^*^ 

(Mw/Mn)til. 4 l-e*-?fc. MnffiiOgftL 

fc*a^*+wr ^ 'J /us 2 -if/K^fy/i/t 77 y 

0tl%T*-9ft. JH-NMRfcJO. 

7f-/P<DM#$£5ligLfc. #^>iU:7n.y7«fi£ 
tttt. JKU (t-BA) /tK'J (2EHA) /#U (t 
-BA) <Dffif&.(D b U 7p -y 7#fi£K"C* ofc. 
[ 0 0 8 2 ] 0i 1 VQhtltZT? U A«2 -xf-;l^4f 

y ;p 1 7 ? y ;m t - t ^ f y 7n -y ^ sa^-* 

W21gJ. 1, 4-x^^y 480mL(« 
6mo l/L»fi»i3 3mLjDifc», 120 

KftWlfcJ: OI»v^. f#A,n^^y^-^7^40yktc 
7*n-y^ftS^*P-l«ojn*4M»**, 0. 

i m o i / L*>*iHb& y ^ A*«F«tfflv^ijMta55e 
tiT^t7t*a-c«L^^9X!is{a?as (t 
•f s - 5 ox: t s r? y ;H? t - y 7 c** 

-TS4 3'Ci: . 7^ iJ/mMcA*** 1 0 7°CT'S>-o 

[0 083] [W2] (7^'J;Hl2-xf-^df^;l/ 
-77 y/Hgt -7^-;^7n >y 7ftfi^<7)Sit) 
Ml kmk£.LX#V7?V)l&2-x.1->\,^W& 

ft?mm\z®&uz. fit. fflv^m^ < i ) <nm. 

^I73mg. ^f-;U2, 6- : Jfu^r^y : J^ 
x-hcofiS-6 9 7mg s 77y;UK2-xf-;l^^^ 

;H84g, ^.y7^f-;Pv : xf-uyhy7$ycol5r 

4 1 9mg^^rftx., JSHmHt 2«Hfc:fttfc. 7 
9 y ;H8 2 -xf-yl/^Jf l/^m^MX 5 0 %T'J> o 
fc. ft^»it^--Ky77 y;U^2 -xf-y^^y;U©^ 
BHJ^JOSST^^JI ( Mw) {42 3 . 3 0 0 , 

(Mn) {41 6, 4 0 0^fiM(Mw/ 
Mn) (41 . 4 1Tftofc. 
[0084] RJC8»fcJS««*i iVStfPRSKOtt 
ft. BXXiftl,^. A^ffi (1)71 7mgfcJ:tfJ| 
58. 3mg$rjD^.. 80lCfc#ittW:. <K 
RlRSftrtiSBRaffiRtaKft . 2 5 0 r 
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A^zwmf&mm 30g, 7? ojumt -?+ 
iv 1 5 1 gs ^^t^yifi/yf'jrsv i 

±z*t:. zmu. mi bm-comx'xm&tozn 

fc. C<0ftS^frc0fi*¥%^ft (Mw) (±4 5. o 
00, iPflWmi (Mn) {±25, 4 00, ft^ftft 
|(Mw/Mn)!il. llX'h^tz. MnliOM 
L£*fi£ft4>?)7? 'J/H!2 -x^/l^^/Pfc 77 
y/l^-7>/l/?)fiAfr$«, -Hx-f*l4 7M%i: 
53mm%X'hitz. tfz. 1 H — NMRCJ; "9 , 
-&W%*<7)79 'J;Ht2 -x^-zl^ ^ £ 7 7 >j t 
-7>/^tt4#$£iIi2L*:. #£>it*:*a£ftt±, 

[0085] W2T1# Mz7? U;HI2 -x^l^* 
i: T 7 y /Ht 1 - 7 f-^ h y 7 n -y 7 -£ft 
<918g£, 1, 4-i/**y-y 500mUzmm^ 

•frJt. 6 mo l/L<7))6I?£3 6mLjn;c*:f&, 120 
♦CcDtM^n'X^-C 2 0B#p B »S»KL^. #*PL£ 

a, mETmmimi. xio^y-yizxmvcz 

cOMzXrmitz®. ME&MLT, 7"ny7**£ft 
P - 2 m fc. 7n •/ 7&fi£ft P - 2 OjD*#»PP 
£, 0. lmo l/LtO^^y^A^M^fflV^ 
KflSSSfc J: 0 Lfc Z h . an*4J-J»tt 5 0 %T' 

ffijg (Tg) Ji, T^U;l/»2-x-f-;l^s.4f5/;prn7 

7t&*f6-5o°cfc, 7?y/n?t-7^/uyn.y 
7fc*#$-S4 3-ct , 77 V)\mz&mh 1 0 7°C 

X'foitz. Ztlt>?>tfyZffl&&l,t&«<7)* : eXV'?- 

[0086] 531J&, flamit w*:77 y/n?2-x^- 

;PA.^f ^fc 77 'J )VW t - 7>/u t <0 h y 7* O «y 7* 
'j7-«17gj, 1, 4-^**"9-> 4 5 0mU: 
SJHStffc. 6mo l/LO«B»*6mLlDifea, 1 
2 O'CcW/l^'XKT 2 0B$raiD^at7t:. 

»«£*•»(: JOHN*:. #<s>*ifctfy^-Sr** 

P-3£8fc. 7n?7&fi^P-3*>jD*#K¥ 

£, 0 . lmol /L<7)*m<t*J 'J 

HHtiMlcJ: DWBLfckC^. Jn*#JB*J± 2 6 %T' 

i&g (Tg) J±, 77 y^I^-x^^r^/i/7*n 7 
7 K I. - 5 0 'C t , 7 7 y /Hj t - 7 - f-;P7'D 7 
7fci*-«4 3'Cfc, 77 yyHg(C*5R-f6 1 0 7'C 

nmtim-Wiixwz. 

[0087] frf-M&XVjH-MftWt* rh^th'a 



fc, #5*ls{ia*H\ J I S K7 1 2 1 tCta!V^, D 

sc (a&j&&!dtm%) 2ox:/*w#aa[ 
[0088] [W3 3 {vvy^m^mwk) 

7^y;H!2-Xf-;U^j/;U 6 0M$, 77 
U/UK 4 0fi*8M3J:tfxf-/PTA'3-/l/ 100s 

1. OSagP^jDt, M«B^T8 0°CT'318SJII^LT 
lOlfifSl^ff^. f#^'ftfc*fi-S*£, 2 0%K 
OH**JR-C2 5?g4>«Itfc. »4>*lfe*ft-&*<0^9 

-AtLtz. 

[0 089] Ztlt>. mi. 2&£V3X"&hiltz#M 

HA/TBA/AA=6 0/1 6/24, 7u>v7*M 
^*P-2tfEHA/TBA/AA = 4 7. 2/26. 
3/2 6. 5, /P7^Slt*P-3* J EHA/TB 
A/AA = 47. 2/39. 3/1 3. 5, 5^/^ 
fi^-ftP-4^EHA/AA=6 0/4 0'CJ>->^. 4 
J3, EY\Mi79V)Vm2-^)V^>')V. TB A(i 

c, 7-^ym9y^sa-&*«oTPisffliii (?wy 

Kt/7;l/^Wxxr^i:^^t*x;ux-T;P^a-& 
ft (ISA* : GANTREZ A-425 (ISP 

[0090] P-l~5H=5:li7^^7^l'A!ft 
ft (-vy^$fc«ti>W$) tov^T, 

umx-mmitc. imfrtix, &«co®m*t>%i& 

^90±l 5^m, itgl 0mm, ft$ 2 Omm<733®#tt 
7-</PASrfflV^. 7^/WAJ±13IIBa*!«aiS*fcfc 
{7)2rfflV^. ^;PASr?l5i]fS2 0 mm/mi n 

T, J I S K7 1 6 1 K«-?vvC3lfflKB£frV\ -V 

[009 1 ] P-l~5£, 20%*mL*WMZX 
#*«WHLfctl. *J3«kt^x^y-/K?)S^ffifc:3fi 

og^, 3%#y?-»»(caa«, ^i#ttsL-r, «< 

tt» n-yKfrfcK'jajl/t. *-;H,fet)»*»fc (ft 

$l 0 ) . i<o^s^»iajt2ox;tJJ:tfW*aK9 
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(%) = { (2 3-L 2 ) / (2 3- 
L 0 ) } XI 00 

© : #-/l^8$#8 5%HJ:l 0 0%X'h^tz. 
O : *->Wmmtf6 0 %I^JUi8 5 %*)1T'$> o 
fc. 

A : * 3 0 %liLb 6 0 %*)fT'$> o 

x : ii -lvmmft o %w± 3 o £ . 

[0092] imm&i m-t-vhmjitmizmft 

T-*>%mftmi (^'jTh^xf-i^y^'J/Mft 

WfrhVW 1 0%7jQ§$*CmiS?§U 40*C& 

o : «iOT(cijMim(ciaitt(^i^<iiBrc 

[00 9 3] [^fto^y^fflSff*] *S1 5cm*> 
%MJ&1 0 gfc. &2 gtftefSBfcffi&l/C. Mil 
iifcttMLfc. 3 0#fflftH& **7*S*10**» 

© : 1 0**H*^^'y#«tBft«n6»-5fc. 
O : 1 045*1 — 2 7* j® £18*)*: . 

A : 1 0£4>3~6£#<*7*®£fgtf>£. 
x : 1 0 7 ^Xk*^? 7* JS*B*>fc . 
[0 0 94] [^fl^MOJ&fHf] 1 5cm<7)% 

m. 1 0 g ic , m 2 s n&mmwm tx . ^rpf^a 

ritSftS^^fcio-C. THWtTIMHILfc. 

© : 1 o^m^mco&mLzmfrtz. 

O : 1 0*4»8£UU^tt9<3a#tt£B*>fc. 



A : 1 O*4»4-7^W#ftl!0<!O^»ttSriZft 
fc. 

X : 1 0 1 ~ 3 ^W¥M 0 «&#tt£fg#> 
fc. 

[0 09 5] [ h}jWH (&Ktttf5ftK) 
5cm^|6St, 0. 7g<^£tim£MU E^JC 
2cm«CaEiTSe«lL, *ftg2 3*CfcJ:tfffi*rS£6 
0 %*>giafi®Bfc: 1 BftStRS LtZ. %<7tfk. 6 5mm 

O : &*itfi2 0 0 gOht, WlASmii^ 

<. L%*?t^\i.mx'h~>i-z. 

A : fbfcffifil 0 0gUlt2 0 0g5|$rC, Ltc*? 

x : wmm 1 0 0 gja-pc. wmnmm&h 
[0096] [-by y-mumi (ZMmrmD ] ± 

O : Jfcfcffifitt 1 5 g a±T* o . 

A : ft*#»4 1 0 gfcJLL 1 5 g*}H"CA-5^„ 

x : mtmmt 1 0 g*sre b->tz. 
[0097] [ 7 u-* >n &mmz-fcM.%mim 

ttBftit ( 2 OAS) ?f*U:. fWS^iWTOfflO 
[0098] 

[fll] 



(18) 32 003-81742 (P2003-81742A) 





sum 




p-i 


P-2 


P-3 


P-4 


P-5 


% 




0 


0 


0 


X 


Mpa 


ao 


120 


200 


10 


100 


96 


>500 


280 


20 


>500 


3 


ifcMtt 


0 


0 


O 


X 


A || 




O 


0 


o 


A 


o 




o 


o 


o 


X 


X 




© 


® 


o 


A 


A 




o 




6 


A 


A 




0 


0 


0 


A 


A 



[ 0 0 9 9 ] m 1 fcjRttt**»fe, 7*n «v ? **&ttP 

o-y^fta^*p-i~3offl^av^^i,. 



# y -/xfi/ y y *j y /Hfflw- 
rp-l j 
figflflW 

coiou ^^ffl^^Sr^A-yr-i: Lxmmtfct 
zb. wmk<n%mm%iz'®mL*-tz>zttfX'%, 

TJwnbmm^ihzttfX'ZK. ->*y 



/HR6*(= <t o gn^ww i -summit 
coioo] &T9m09&jjktzm\*t:#\) 

1 6% 
2% 

1 . 
0. 
0. 



F 11-7 A OEOf+Mj) 



5% 
2% 
1% 
ft* 

100% 

fc. ifc, 7*n.y?£M£*P-2*sJ:tfP-3S:ffl^ 

[0102] cw5] WT<oy^«weft*miLfc. 



^L7.r7y;^h y^fwry^-^A 
rp-2 j 
*$* 

ci nT 

[01033 zvmjmzvyAizmLtitzz. y 
yxmmMitmmzmm i t-t h z t #t-# . 

KSSIL ifc, yy*£*!9jIL 



(i 



l . 
0. 



[*%) 

5% 
2% 
5% 
2% 



100% 

v?s*£ftp-i*jjtfp-3«rfflv>fcffljaair?fc± 

[0104] [W6 ] jaT<Z>#RH»te*7 , l'-ttfcA 
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rp-2 j 



a a~ 



mtZm'X ( 3 k g/ c m 2 s G, 

[0105] zomwuzzMfczris-mixm 

itfc-fc-y MM** £4*. JSC **fclWufc#iRi: 
a^*P-l*»J:VP-3tfflvxfeajMliTfcJJEi:H 

coio6] LM7~\ 7yy^m.-&ftp-4&£vp 

rp-2 j 

^y^jfyifi/ytf^x-f/i- ( l OEOfflmft) 

ifcfl^efcJU (3kg/ cm* . G , 

[0108] zcom&mz^mizmmitzkzz. me 
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